PART 801
SECTION Q

LICENSING AND RADIATION SAFETY
REQUIREMENTSFOR IRRADIATORS

801.Q.1 Purpose and Scope.

@ Section Q contains requirementsfor the issuance of alicense authorizing the use of sealed sources
containing radioactive materid in irradiators used to irradiate objects or materias usng gamma radiation.
This sectiona so contains radiation safety requirements for operating irradiators. The requirements of this
section are in addition to other requirements of these regulations. In particular, the provisons of Sections
A, C, D, and J of these regulations apply to gpplications and licenses subject to this section. Nothing in
this section relieves the licensee from complying with other gpplicable federd, state and loca regulations
governing the sting, zoning, land use, and building code requirements for indudtrid facilities.

(b) The regulations in this section gpply to panoramic irradiators that have either dry or wet storage
of the radioactive sedled sources and to underwater irradiators in which both the source and the product
being irradiated are under water. |Irradiators whose dose rates exceed 500 rads (5 grays) per hour at 1
meter from the radioactive sealed sources in air or in water, as applicable for the irradiator type, are
covered by this section.

(© Theregulationsin this sectiondo not apply to self-contained dry-source-storage irradiators (those
in which both the source and the area subject to irradiation are contained within a device and are not
accessible by personnel), medicdl radiology or teletherapy, radiography (the irradiation of materids for
nondestructive testing purposes), gauging, or open-field (agriculturd) irradiations.

801.Q.2 Definitions. Asused in Section Q:

"Annudly" means either (1) at intervals not to exceed one year. or (2) once per year, at about the same
time each year ( plus or minus one month).

"Doubly encapsulated sealed source" means a sedled source in which the radioactive materid is sealed
within a capsule and that capsule is sealed within another capsule.

"Irradiator” means afacility that uses radioactive sedled sources for the irradiation of objects or materias

and inwhichradiationdosesrates exceeding 500 rads (5 grays) per hour exist a 1 meter from the sealed
radioactive sourcesin air or water, as applicable for the irradiator type, but does not
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indudeirradiatorsinwhichboth the sealed source and the area subject to irradiation are contained within
adevice and are not ble to personndl.

"Irradiator operator” means anindividud who has successfully completed the training and testing described
in 801.Q.18 and is authorized by the terms of the license to operate the irradiator without a supervisor
present.

"Panoramic dry-source-storage irradiator” means anirradiator inwhichthe irradiations occur inar inareas
potentidly accessble to personnd and in which the sources are stored in shields made of solid materids.
The term includes beam-type dry-source-storage irradiators in which only a narrow beam of radiaion is
produced for performing irradiations.

"Panoramic irradiator" means an irradiator in which the irradiations are done in air in areas potentialy
ble to personnel. The term includes beam-type irradiators.

"Panoramic wet-source-storage irradiator” means anirradiator inwhichthe irradiations occur inar inareas
potentialy accessible to personnd and in which the sources are stored under water in a storage pool.

"Pool irradiator" means any irradiator in which the sources are stored or used ina pool of water including
panoramic wet-source-storage irradiators and underwater irradiators.

"Product conveyor system’” means a system for moving the product to be irradiated to, from, and within
the area where irradiation takes place.

"Radiation room" means a shidded room in which irradiations take place. Underwater irradiatorsdo not
have radiation rooms.

"Sedled source’ means any radioactive materid that is used as a source of radiation and is encased ina
capsule designed to prevent leskage or escape of the radioactive materidl.

"Saamic aed' means any areawhere the probability of horizonta acceleration in rock of more than 0.3
times the acceleration of gravity in 250 yearsis greater than 10%, as designated by the U.S. Geologica
Survey.

"Underwater irradiator” means an irradiator in whichthe sources dways remain shielded under water and
humans do not have access to the sealed sources or the space subject to irradiation without entering the

pool.

801.Q.3 Specific Licensesfor Irradiators. The Agency will approve an gpplication for a specific license
for the use of licensed materia in an irradiator if the applicant meets the requirements contained in this
Section.
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@ The gpplicant shall satisy the genera requirements specified in Section C of these regulations and
the requirements contained in this section.

(b) The application must describe the training provided to irradiator operators including:
@ Classroom training;
2 On-the-job or smulator training;
3 Safety reviews,
4 Means employed by the gpplicant to test each operator's understanding of the Agency's

regulaions and licensing requirements and the irradiator operating, safety, and emergency
procedures; and

) Minimum training and experience of personnd who may provide training.

(© The application must include an outline of the written operating and emergency procedures listed
in 801.Q.19 that describes the radiation safety aspects of the procedures.

(d) The gpplication must describe the organizationd structure for managing the irradiator, specificaly
the radiation safety responsibilities and authorities of the radiation safety officer and those management
personnd who have important radiation safety responghbilities or authorities. In particular, the gpplication
must specify who, within the management structure, has the authority to stop unsafe operations. The
gpplication must also describe the training and experience required for the position of radiation safety
officer.

(e The gpplicationmust include adescription of the access control sysems required by 801.Q.8., the
radiation monitors required by 801.Q.11, the method of detecting leaking sources required by 801.Q.22,
induding the sengitivity of the method, and a diagram of the facility that shows the locations of dl required
interlocks and radiation monitors.
@ If the gpplicant intends to perform|eak testing of dry-source-storage sealed sources, the gpplicant
shdl establish proceduresfor leak testing and submit a descriptionof these proceduresto the Agency. The
description must include the:

Q) Instruments to be used;

2 Methods of performing the andyss, and

3 Pertinent experience of the individuad who andlyzes the samples.
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(9 If licensee personnd are to load or unload sources, the gpplicant shall describe the qudifications
and training of the personnel and the proceduresto be used. If the applicant intends to contract for source
loading or unloading &t its facility, the loading or unloading must be done by an organization specificaly
authorized by the Agency, an Agreement State, a Licendng State or the U.S. Nuclear Regulatory
Commission to load or unload irradiator sources.

(h) The applicant shal describe the inspectionand maintenance checks, induding the frequency of the
checks required by 801.Q.23.

801.Q.4 Start of Congtruction. The applicant may not begin constructionof anew irradiator prior to the
submission to the Agency of an application for alicense for the irradiator and the fee required by Section
801.C.24(a) of theseregulations. As used in this section, the term " congtruction” includesthe construction
of any portion of the permanent irradiator structure onthe Site but does not indlude: engineering and design
work, purchase of a dte, Ste surveys or soil testing, Site preparation, site excavation, congtruction of
warehouse or auxiliary structures, and other smilar tasks. Any activitiesundertaken prior to the issuance
of alicense are entirely at the risk of the gpplicant and have no bearing on the issuance of alicense with
respect to the requirements of the Act, regulations, and orders issued under the Act.

801.Q.5 Applications for Exemptions. Any application for a license or for amendment of a license
authorizing use of a teletherapy-type unit for irradiation of materids or objects may include proposed
dternativesfor the requirementsof this section. The Agency will approve the proposed dternatives if the
gpplicant provides adequate rationae for the proposed dternatives and demondtrates that they are likely
to provide an adequate leve of safety for workers and the public.

801.Q.6 Request for Written Statements. Each licenseisissued with the condition that the licensee will,
at any time before expirationof the license, uponthe Agency'srequest, submit written statementsto engble
the Agency to determine whether the license should be modified, suspended, or revoked.

801.Q.7 Performance Criteriafor Sealed Sources.

@ Requirements for seded sources ingtdled after August 9, 1996:

@ Must have been evauated in accordance with 10 CFR 32.210 or equivaent Agreement
State regulations,

()] Must be doubly encapsulated;

3 Must use radioactive materia that is as nondispersible as practica and that isasinsoluble
aspractica if the sourceis used in awet-source-storage or wet-source-change irradiator;

4) Must be encapsulated in a materiad resstant to generd corroson and to localized

corrosion, such as 316L dtainless sted or other materia with equivaent resistance if the
sources are for use in irradiator pools, and
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) Inprototypetesting of the sedled source, must have been leak tested and found leak-free
after each of the tests described in 801.Q.7(b) through (g).

(b) Temperature. Thetest sourcemust be held at -40°C for 20 minutes, 600°C for one hour, and then
be subjected to therma shock test with atemperature drop from 600°C to 20°C within 15 seconds.

(© Pressure. The test source must be twice subjected for at |east five minutesto an externa pressure
(absolute) of 2 million newtons per square meter.

(d) Impact. A 2-kilogram steel weight, 2.5 centimetersin diameter, must be dropped from a height
of 1 meter onto the test source.

(e Vibration. The test source must be subjected three times for ten minutes each to vibrations
sweeping from 25 hertz to 500 hertz with a peak amplitude of five times the acceleration of gravity. In
addition, each test source must be vibrated for 30 minutes a each resonant frequency found.

® Puncture. A 50-gramweight and pin, 0.3-centimeter pin diameter, must be dropped from aheight
of 1 meter onto the test source.

(o)) Bend. If the length of the source is more than 15 times larger than the minimum cross-sectiond
dimension, the test source must be subjected to aforce of 2000 newtons at its center equidistant fromtwo
support cylinders, the distance between which is ten times the minimum cross-sectiond dimension of the
source.

801.0Q.8 Access Contral.

@ Each entrance to a radiation room at a panoramic irradiator must have a door or other physica
barrier to prevent inadvertent entry of personnel if the sources are not in the shielded position. Product
conveyor systems may serve as barriers aslong as they rdiably and consgtently function as a barrier. It
mugt not be possible to move the sources out of thar shielded postion if the door or barrier is open.
Opening the door or barrier while the sources are exposed must cause the sourcesto return promptly to
the shielded pogition. The personnel entrancedoor or barrier must have alock that isoperated by the same
key used to move the sources. Thedoorsand barriersmust not prevent any individua intheradiation room
from leaving.

(b) Inaddition, eachentranceto aradiationroom at a panoramic irradiator must have anindependent
backup access control to detect personnel entry while the sources are exposed. Detection of entry while
the sources are exposed mug cause the sources to return to their fully shidded position and mugt dso
activate a vishle and audible darm to make the individud entering the room aware of the hazard. The
dammug dso dert at least one other individua who isongte of the entry. That individud shdl betrained
on how to respond to the darm and prepared to promptly render or summon assistance.
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(© A radiationmonitor must be provided to detect the presence of highradiationlevesinthe radiation
room of apanoramic irradiator before personnel entry. The monitor must be integrated with personnel
accessdoor locksto prevent roomaccesswhenradiationlevels are high. Attempted personnel entry while
the monitor measures highradiation levels, must activate the darm described in 801.Q.8(b). The monitor
may be located in the entrance (normaly referred to as the maze) but not in the direct radiation beam.

(d) Before the sources move from their shielded positioninapanoramic irradiator, the source control
must automaticaly activate conspicuousvisble and audible darms to dert people inthe radiationroomthat
the sources will be moved from their shielded position. The darms must give individuas enough time to
leave the room before the sources leave the shielded position.

(e Each radiation room at a panoramic irradiator must have a clearly vishle and reedily accessble
control that would alow anindividud inthe roomto make the sourcesreturnto their fully shielded postion.

@ Eachradiationroom of apanoramic irradiator must containacontrol that preventsthe sourcesfrom
moving from the shielded position unless the control has been activated and the door or barrier to the
radiation room has been closed within a preset time after activation of the control.

()] Eachentranceto the radiation room of a panoramic irradiator and each entranceto the areawithin
the personne access barrier of anunderwater irradiator must have a sign bearing the radiation symbol and
thewords, "CAUTION (or DANGER) RADIOACTIVE MATERIAL(S)." Panoramic irradiators must
aso have asgn dating "GRAVE DANGER, VERY HIGH RADIATION AREA," but the Ssgn may be
removed, covered, or otherwise made inoperative when the sources are fully shielded.

(h) If the radiation room of a panoramic irradiator has roof plugs or other movable shidding, it must
not be possible to operate the irradiator unlessthe shiddingisinitsproper location. The requirement may
be met by interlocksthat prevent operationif shidding is not placed properly or by an operating procedure
requiring ingpection of shidding before operating.

0] Underwater irradiators must have apersonnel accessbarrier around the pool whichmust be locked
to prevent access when the irradiator is not attended. Only operators and facility management may have
access to keysto the personnel access barrier. There must be an intruson alarm to detect unauthorized
entry whenthe personnel access barrier islocked. Activation of theintruson darm mus dert anindividud
(not necessarily ongite) who is prepared to respond or summon assistance.

801.Q.9 Shidding.

@ The radiation dose rate in areas that are normadly occupied during operation of a panoramic
irradiator may not exceed 2 millirems (0.02 millisevert) per hour at any location 30 centimeters or more
from the wall of the room when the sources are exposed. The dose rate must be averaged over an area
not to exceed 100 square centimetershavingno linear dimensongreater than 20 centimeters. Areaswhere
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the radiation dose rate exceeds 2 millirems (0.02 millisievert) per hour mus be locked, roped off, or
posted.

(b) Theradiationdose at 30 centimetersover the edge of the pool of a pool irradiator may not exceed
2 millirems (0.02 millisevert) per hour when the sources are in the fully shielded pogtion.

(© Theradiation dose rate a 1 meter from the shidd of a dry-source-storage panoramic irradiator

when the source is shielded may not exceed 2 millirems (0.02 millisevert) per hour and a 5 centimeters
from the shidd may not exceed 20 millirems per hour (0.2 millisevert)

801.Q.10 Fire Protection.

@ Theradiationroom a a panoramic irradiator must have heat and smoke detectors. The detectors
must activate anaudible darm. Thedarm must be capable of derting apersonwho isprepared to summon
assstance promptly. The sources must automaticaly become fully shielded if afire is detected.

(b) The radiation room at a panoramic irradiator must be equipped with a fire extinguishing system
cgpable of extinguishing afire without the entry of personnd into the room. The system for the radiation
room must have a shut-off vave to control flooding into unrestricted aress.

801.Q.11 Radiation Monitors.

@ | rradiatorswithautomatic product conveyor sysems must have aradiation monitor withanaudible
alarm located to detect |oose radioactive sources that are carried toward the product exit. If the monitor
detects a source, an darm must sound and product conveyors must stop automaticdly. The darm must
be capable of derting an individual in the facility who is prepared to summon assstance. Underwater
irradiatorsinwhichthe product moveswithin an enclosed stationary tube are exempt fromthe requirements
of this section.

(b) Underwater irradiatorsthat are not ina shielded radiationroom must have a radiation monitor over
the pool to detect abnorma radiationlevels. Themonitor must have an audibledarm and avisibleindicator
at entrances to the personnel access barrier around the pool. The audible darm may have amanud shut-
off. The darm must be capable of aerting an individua who is prepared to respond promptly.

801.Q.12 Control of Source Movement.

@ The mechanism that moves the sources of apanoramic irradiator must require a key to actuate.
Actuationof the mechanismmus causean audible sgnd to indicate that the sources are leaving the shielded
position. Only one key may beinuseat any time, and only operators or facility management may possess
it. Thekey must be attached to aportable radiation survey meter by achain or cable. Thelock for source
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control must be designed so that the key may not be removed if the sources are in an unshielded position.
The door to the radiation room must require the same key.

(b) The console of a panoramic irradiator must have a source position indicator that indicates when
the sources are in the fully shielded position, when they are in trangt, and when the sources are exposed.

(© Thecontrol console of apanoramic irradiator must have a control that promptly returnsthe sources
to the shielded position.

(d) Each control for a panoramic irradiator must be clearly marked asto its function.

801.Q.13 Irradiator Poals.

@ For licensesinitidly issued after August 9, 1996, irradiator pools must ether:

@ Have a water-tight sainless sted liner or a liner metdlurgicaly compatible with other
components in the pooal; or

2 Be congtructed so that thereis alow likelihood of substantial leskage and have a surface
designed to facilitate decontamination. In either case, the licensee shdl have amethod to
safely store the sources during repairs of the pool.

(b) For licensesiinitidly issued after August 9, 1996, irradiator pools must have no outlets more than
0.5 meter below the normal low water level that could alow water to drain out of the pool. Pipesthat have
intakes more than 0.5 meter below the normd low water level and that could act as Sphons must have
sphon bregkers to prevent the siphoning of pool water.

(© A means must be provided to replenish water losses from the pool.

(d) A visbleindicator must be provided in aclearly observable location to indicate if the pool water
level is below the normd low weter level or above the normd high water leve.

(e Irradiator pools must be equi pped with apurificationsystem designed to be capable of mantaining
the water during normal operation at a conductivity of 20 microsemens per centimeter or less and with a
clarity so that the sources can be seen clearly.

® A physicd barrier, suchasarailing or cover, must be used around or over irradiator pools during

normal operationto prevent personnel fromaccidentaly falinginto the pool. The barrier may be removed
during maintenance, ingpection, and service operations.
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(9 If long-handled tools or poles are used in irradiator pools, the radiation dose rate on the handling
aress of the tools may not exceed 2 millirems (0.02 millisievert) per hour.

801.Q.14 Source Rack Protection. If the product to be irradiated moves on aproduct conveyor system,
the source rack and the mechanismthat movesthe rack must be protected by abarrier or guidesto prevent
products and product carriers from hitting or touching the rack or mechanism.

801.Q.15 Power Failures.

@ If electrical power at apanoramic irradiator islost for longer than ten seconds, the sources must
automaticdly return to the shielded postion.

(b) Thelock onthe door of the radiationroom of a panoramic irradiator may not be deectivated in the
event of apower falure.

(© During apower fallure, the areaof any irradiator where sources are located may be entered only
when using an operable and cdlibrated radiation survey meter.

801. Q.16 Design Reguirements. Irradiatorswhose congtruction beginsafter August 9, 1996, must meet
the design requirements of this section.

@ Shidding. For panoramic irradiators, the licensee shdl design shidding wals to meet generdly
accepted building code requirements for reinforced concrete and design the walls, wall penetrations, and
entranceways to meet the radiation shidding requirements of 801.Q.9. If theirradiator will use more than
5 million curies (2 x 10" becquerels) of activity, the licensee shdl evauate the effects of heding of the
shielding walls by the irradiator sources.

(b) Foundations. For panoramicirradiaors, thelicensee shall designthefoundation, with consideration
given to soil characteritics, to ensureit is adequate to support the weight of the facility shield walls.

(© Pool Integrity. For pool irradiators, the licensee shal design the pool to assure that it is leak
resstant, that it is strong enough to bear the weight of the pool water and shipping casks, that a dropped
cask would not fal on sealed sources, that all outlets or pipes meet the requirements of 801.Q.13(b), and
that metal components are metallurgically compatible with other components in the pool.

(d) Water Handling System.  For pool irradiators, the licensee shall verify that the design of the water
purification system is adequate to meet the requirements of 801.Q.13(e). The system must be designed
so that water leaking from the system does not drain to unrestricted areas without being monitored.

(e RadiationMonitors. For dlirradiators, the licensee shdl evaluate the | ocation and sengtivity of the
monitor to detect sources carried by the product conveyor system as required by 801.Q.11(a). The
licensee Sd| veify that the product conveyor isdesigned to stop before asource onthe product conveyor
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would cause a radiation overexposure to any person. For pool irradiators, if the licensee uses radiation
monitors to detect contamination under 801.Q.22(b), the licensee shdl verify that the design of radiation
monitoring systems to detect pool contamination includes sensitive detectors located close to where
contamination is likely to concentrate.

® Source Rack. For poal irradiators, thelicensee shall verify that there are no crevices on the source
or between the source and source holder that would promote corrosion on acritica areaof the source.
For panoramic irradiators, the licensee shdl determine that source rack drops due to loss of power will not
dameage the source rack and that source rack drops due to falureof cables (or dternate means of support)
will not cause loss of integrity of sealed sources. For panoramic irradiators, the licensee shdl review the
design of the mechanism that moves the sources to assurethat the likelihood of a stuck sourceislow and
that, if therack sticks, ameans exigsto freeit with minima risk to personnel.

(o)) Access Control. For panoramic irradiators, the licensee shdl verify from the design and logic
diagram that the access control system will meet the requirements of 801.Q.8.

(h) Fire Protection. For panoramicirradiators, thelicensee shdl verify that the number, locations, and
gpacing of the smoke and heat detectorsare appropriate to detect firesand that the detectors are protected
from mechanica and radiation damage. The licensee shdl veify that the design of the fire extinguishing
systemprovidesthe necessary discharge patterns, densties, and flow characteristicsfor complete coverage
of the radiation room and that the system is protected from mechanical and radiation damage.

0] Source Return.  For panoramic irradiators, the licensee shall verify that the source rack will
automaticdly return to the fully shielded position if offste power islost for more than ten seconds.

()] Seismic. For panoramic irradiators to be built in seismic aress, the licensee shdl design the
reinforced concrete radiation shiddsto retain their integrity in the event of an earthquake by designing to
the saismic requirements of an appropriate sourcesuchasAmericanConcretel ndtitute Standard ACI 318-
89, "Building Code Requirementsfor Reinforced Concrete,” Chapter 21, "Specid Provisonsfor Saismic
Desgn,” or locd building codes; if current.

(k) Wiring. For panoramic irradiators, the licensee shdl verify that eectrica wiring and eectrica
equipment in the radiation room are selected to minimize failures due to prolonged exposure to radiation.

801.Q.17 Condruction Monitoring and Acceptance Testing. Therequirementsof thissection must bemet
for irradiators whose congtruction begins after August 9, 1996. The requirements must be met prior to
loading sources.

@ Shidding. For panoramic irradiators, the licensee shal monitor the constructionof the shielding to
verify that its congtruction meets design specifications and generaly accepted building code requirements
for reinforced concrete.
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(b) Foundations. For panoramic irradiators, the licensee shdl monitor the congtruction of the
foundations to verify that their construction meets design specifications.

(© Pool Integrity. For pool irradiators, the licensee shdl verify that the pool meets design
gpecifications and dhdl test the integrity of the pool. The licensee shdl verify that outlets and pipes meet
the requirements of 801.Q.13(b).

(d  Water Handling Systlem. For pool irradiators, the licensee shdl verify that the water purification
system, the conductivity meter, and the water level indicators operate properly.

(e RadiationMonitors. For dl irradiators, thelicensee shdl verify the proper operation of the monitor
to detect sources carried on the product conveyor system and the related aarms and interlocks required
by 801.Q.11(a). For pool irradiators, the licensee shdl verify the proper operation of the radiation
monitors and the related darmif used to meet 801.Q.22(b). For underwater irradiators, the licensee shall
veify the proper operationof the over-the-pool monitor, darms, and interlocksrequired by 801.Q.11(b).

® Source Rack. For panoramic irradiators, the licensee shdl test the movement of the source racks
for proper operation prior to source loading; testing must include source rack lowering due to smulated
loss of power. For dl irradiators with product conveyor systems, the licensee shdl observe and test the
operation of the conveyor systemto assurethat the requirements in 801.Q.14 are met for protection of the
source rack and the mechanism that moves the rack; testing must include tests of any limit switches and
interlocks used to protect the source rack and mechanism that moves that rack from moving product
cariers.

(o)) Access Control. For panoramic irradiators, the licensee shal test the completed access control
system to assure that it functions as designed and that al darms, controls, and interlocks work properly.

(h Fire Protection. For panoramic irradiators, the licensee shdl test the ability of the heat and smoke
detectors to detect a fire, to activate darms, and to cause the source rack to automatically become fully
shidded. The licensee shdl test the operability of the fire extinguishing system.

0] Source Return. For panoramicirradiators, thelicensee shal demondtrate that the sourceracks can
be returned to theair fully shielded positions without offsite power.

()] Computer Systems. For panoramic irradiators that use a computer system to control the access
control system, the licensee shdl verify that the access control system will operate properly if offSte power
is logt and shdl verify that the computer has security features that prevent an irradiator operator from
commanding the computer to override the access control system when it is required to be operable.

(k) Wiring. For panoramic irradiators, the licensee shdl verify that the eectrical wiring and electrica
equipment that were ingtalled meet the design specifications.

801.0.18 Training.
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@ Beforeanindividud is permitted to operate anirradiator without a supervisor present, theindividud
must be ingructed in:

@ The fundamentas of radiation protection gpplied to irradiators (including the differences
between externd radiation and radioactive contamination, units of radiation dose, dose
limits, why large radiation doses mugt be avoided, how shidding and access controls
prevent large doses, how anirradiator is designed to prevent contamination, the proper use
of survey meters and personnel dosimeters, other radiation safety features of an irradiator,
and the basic function of the irradiator);

2 The requirements of Sections J and Q of these regulations that are relevant to the
irradiator;

3 The operation of the irradiator;

4 Those operating and emergency procedures listed in 801.Q.19 that the individud is
responsible for performing; and

) Case higtories of accidents or problems involving irradiators.
(b) Beforeanindividud is permitted to operateanirradiator without asupervisor present, the individud
shall pass awritten test onthe indructionreceived conssting primerily of questions based on the licensee's

operating and emergency proceduresthat the individud isresponsible for performing and other operations
necessary to safely operate the irradiator without supervision.

(© Beforeanindividud is permitted to operate anirradiator without asupervisor present, the individud
must have recaeived on-the-job training or smulator training in the use of the irradiator asdescribedin the
license gpplication. The individua shall dso demondtrate the ability to perform those portions of the
operating and emergency procedures that he or sheisto perform.
(d) The licensee shdl conduct safety reviews for irradiator operators at least annudly. The licensee
shdl give each operator a brief written test on the information. Each safety review must include, to the
extent gppropriate, each of the following:

Q) Changes in operating and emergency procedures sSnce the last review, if any;

2 Changes in regulations and license conditions snce the lagt review, if any;

3 Reports on recent accidents, mistakes, or problemsthat have occurred at irradiators, if
aw;

4 Relevant results of ingpections of operator safety performance;
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) Relevant results of the facility's inspection and maintenance checks, and
(6) A drill to practice an emergency or abnorma event procedure.

(e The licensee shall evaduate the safety performance of each irradiator operator at least annualy to
ensurethat regulations, license conditions, and operating, safety, and emergency procedures are followed.
The licensee shall discuss the results of the evauation with the operator and shdl ingtruct the operator on
how to correct any mistakes or deficiencies observed.

® Individuas who will be permitted unescorted access to the radiation room of theirradiator or the
area around the pool of an underwater irradiator, but who have not received the training required for
operators and the radiation safety officer, shdl be instructed and tested in any precautions they should take
to avoid radiation exposure, any procedures or parts of procedures listed in 801.Q.19 that they are
expected to perform or comply with, and their proper response to darms required in this section. Tests
may beord.

()] Individuals who must be prepared to respond to darms required by 801.Q.8(b). and (i).,
801.Q.10(a), 801.Q.11(a) and (b), and 801.Q.22(b) shdl be trained and tested on how to respond. Each
individua shdl be retested at least once ayear. Tests may be ord.

801.0Q.19 Operating and Emergency Procedures.

@ The licensee shdl have and follow written operating procedures for:
@ Operation of theirradiator, including entering and leaving the radiation room,;
2 Use of personnel dosmeters,
3 Surveying the shidding of panoramic irradiators;

4 Monitoring pool water for contamination while the water isin the pool and beforerelease
of pool water to unrestricted aress,

) Leak testing of sources,
(6) I nspection and maintenance checks required by 801.Q.23;

) Loading, unloading, and repositioning sources, if the operations will be performed by the
licensee;, and

8 Inspection of movable shielding required by 801.Q.8(h), if applicable.
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(b) Thelicensee shdl have and follow emergency or abnorma event procedures, appropriate for the
irradiator type, for:

@
@)
3
(4)

Q)

(6)
()
(8)

©)

(10)

Sources stuck in the unshielded postion;
Personnel overexposures,
A radiation darm from the product exit portal monitor or pool monitor;

Detection of leaking sources, pool contamination, or aarm caused by contamination of
pool water;

A low or high water leve indicator, an abnormd water |oss, or leakage from the source
storage pool;

A prolonged loss of dectrica power;
A firedarm or explosion in the radiation room;

An darm indicating unauthorized entry into the radiation room, area around pool, or
another alarmed areg;

Natural phenomena, induding an earthquake, atornado, flooding, or other phenomena as
appropriate for the geographica location of the facility; and

The jamming of automatic conveyor systems.

(© The licensee may revise operating and emergency procedures only with Agency approva and if
al of the following conditions are met:

@
)

3
(4)

The revisons do not reduce the sefety of the facility;

The revisons are consstent withthe outline or summary of procedures submitted with the
license application;

The revisons have been reviewed and gpproved by the radiation safety officer; and

The usersor operatorsareingructed and tested on the revised procedures before they are
put into use.

801.Q.20 Personng Monitoring.
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@ Irradiator operators shal wear a personnel dosmeter that is processed and evauated by an
accredited Nationa Voluntary Laboratory Accreditation Program (NVLAP) processor while operating
a panoramic irradiator or while in the area around the pool of an underwater irradiator. The personnel
dosimeter processor must be accredited for high energy photons in the norma and accident dose ranges
(see801.D.501(c)). Eachpersonnd dosmeter must be assigned to and wornby only oneindividud. HIm
badges must be processed at least monthly, and other personnel dosimeters must be processed at least
quarterly.

(b) Other individuas who enter the radiation room of a panoramic irradiator shal wear adosmeter,
which may be a pocket dosmeter. For groups of vistors, only two people who enter the radiation room
are required to wear dosmeters. If pocket dosmeters are used to meet the requirements of the section,
acheck of their response to radiation must be done at least annualy. Acceptable dosmeters must read
within £30% of the true radiation dose.

801.0.21 Radiation Surveys.

@ A radiationsurvey of the area outside the shidding of the radiation room of a panoramic irradiator
must be conducted withthe sourcesinthe exposed positionbeforethe fadility startsto operate. A radiation
survey of the area above the pool of pool irradiators must be conducted after the sources are loaded but
before the fadility starts to operate. Additiond radiation surveys of the shielding must be performed at
intervals not to exceed three years and before resuming operation after addition of new sources or any
modification to the radiation room shielding or structure that might increase dose rates.

(b) If the radiation levels specified in 801.Q.9 are exceeded, the facility must be modified to comply
with the requirements in 801.Q.9.

(© Portable radiation survey meters must be calibrated at least annuadly to an accuracy of +£20% for
the gamma energy of the sourcesin use. The cdibration must be done at two pointsoneachscale or, for
digita instruments, a one point per decade over the range that will be used. Portable radiation survey
meters must be of atype that does not saturate and read zero at high radiation dose rates.

(d) Water from the irradiator pool, other potentialy contaminated liquids, and sediments from pool
vacuuming must be monitored for radioactive contamination before release to unredtricted areas.
Radioactive concentrations must not exceed those specified in Section D, Table 2, Column 2 or Table 3
of Appendix B, "Annua Limitson Intake(ALIs) and Derived Air Concentrations (DA Cs) of Radionuclides
for Occupationa Exposure; Effluent Concentrations, Concentrations for Release to Sewerage.”

(e Before releasing resins for unrestricted use, they must be monitored before release in an areawith
a background level less than 0.05 millirem (0.5 microsevert) per hour. The resins may be released only
if the survey does not detect radiation levels above background radiation levels. The survey meter used
must be capable of detecting radiation levels of 0.05 millirem (0.5 microsievert) per hour.
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801.0.22 Detection of Leaking Sources.

@ Each dry-source-storage sealed source must be tested for leakage at intervas not to exceed 9x
months using alesk test kit or method approved by the Agency, an Agreement State, a Licenang Stete,
or the U. S. Nuclear Regulatory Commission. In the absence of a certificate from atransferor that atest
has been made within the Sx months before the transfer, the sealed source may not be used until tested.
The test must be capable of detecting the presence of 0.005 microcurie (200 becquerels) of radioactive
materia and must be performed by a person approved by the Agency, an Agreement State, a Licenang
State, or the U.S. Nuclear Regulatory Commission to perform the test.

(b) For pool irradiators, sources may not be put into the pool unless the licensee tests the sources for
leaks or has a certificate from atransferor that lesk test has been done within the sx months before the
trandfer. Water from the pool must be checked for contamination each day the irradiator operates. The
check may be done ether by using aradiaion monitor on a pool water circulating system or by andyss
of asample of pool water. If acheck for contamination is done by analyss of asample of pool water, the
results of the analys's must be available within 24 hours. If the licensee uses aradiation monitor on a pool
water drculaing system, the detection of above normdl radiation levels must activate an darm. Thedarm
set-point mugt be set as low as practical, but highenoughto avoid faseaarms. Thelicensee may reset the
adam set-point to a higher levd if necessary to operate the pool water purification system to clear up
contamination in the poal if soecificaly provided for in written emergency procedures.

(© If alesking source is detected, the licensee shdl arrange to remove the lesking source fromservice
and have it decontaminated, repaired, or disposed of by the Agency, Agreement State, Licensing State,
or the U.S. Nuclear Regulatory Commission licensee that is authorized to perform these functions. The
licensee dhdl promptly check its personnel, equipment, facilities and irradiated product for radioactive
contamination. No product may be shipped until the product has been checked and found free of
contamination. If aproduct has been shipped that may have been inadvertently contaminated, the licensee
ghdl arrange to locate and survey that product for contamination. If any personnd are found to be
contaminated, decontamination must be performed promptly. If contaminated equipment, facilities, or
products are found, the licensee shdl arrange to have them decontaminated or disposed of by the Agency,
Agreement State, Licensing State, or U.S. Regulatory Commission licensee that is authorized to perform
thesefunctions. If apool iscontaminated, thelicensee shdl arrangeto clean the pool until the contamination
levels do not exceed the appropriate concentrationin Table 2, Column 2, Appendix B of Section D. (See
801.A.7 for reporting requirements.)

801 Q.23 Inspection and Maintenance.

@ Thelicensee shdl perform ingpection and maintenance checks that include, asaminimum, each of
the following a the frequency specified in the license or license gpplication:

(@D} Operahility of each aspect of the access control system required by 801.Q.8.
2 Functioning of the source position indicator required by 801.Q.12(b).
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3

(4)

Q)
(6)
()
(8)

©)
(10)
(11)

(12)

(13)

(14)
(15)

(16)

Operability of the radiation monitor for radioactive contamination in pool water required
by 801.Q.22(b) using a radiation check source, if applicable.

Operahility of the over-pool radiation monitor at underwater irradiators as required by
801.Q.11(b).

Operahility of the product exit monitor required by 801.Q.11(a).
Operability of the emergency source return control required by 801.Q.12(c).
Lesk-tightness of systems through which pool water circulates (visua inspection).

Operability of the heat and smokedetectorsand extinguisher systemrequired by 801.Q.10
(but without turning extinguishers on).

Operability of the means of pool water replenishment required by 801.Q.13(c).
Operability of the indicators of high and low pool water levels required by 801.Q.13(d).
Operability of the intruson alarm required by 801.Q.8(i), if gpplicable.

Functioning and wear of the system, mechanisms, and cables used to raise and lower
SOurces.

Conditionof the barrier to prevent products fromhitting the sources or source mechanism
asrequired by 801.Q.14.

Amount of water added to the pool to determine if the pool islesking.
Electricad wiring on required safety systems for radiation damage.

Pool water conductivity measurements and analysis as required by 801.Q.24(b).

(b) Mafunctions and defects found duringinspectionand maintenancechecksmust be repaired without

undue delay.

801.Q.24 Pool Weater Purity.

@ Pool water purificationsystem must be run sufficiently to maintain the conductivity of the pool water
below 20 microsemensper centimeter under normal circumstances. If pool water conductivity risesabove
20 microsemens per centimeter, the licensee shdl take prompt actionstolower the pool water conductivity
and shdl take corrective actions to prevent future recurrences.
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(b) The licensee shdl measurethe pool water conductivity frequently enough, but no lessthanweekly,
to assure that the conductivity remains below 20 microsiemens per centimeter. Conductivity meters must
be cdibrated at least annudly.

801.0.25 Attendance During Operation.

@ Bothanirradiator operator and at |east one other individud, who istrained on howto respond and
prepared to promptly render or summon assistance if the access control alarm sounds, shdl be present
ongte:

@ Whenever theirradiator is operated using an automatic product conveyor system; and

2 Whenever the product is moved into or out of the radiation room when the irradiator is
operated in a batch mode.

(b) At apanoramic irradiator at which static irradiations (no movement of the product) are occurring,
a person who has received the training on how to respond to darms described in 801.Q.18(g) must be
ongte.

(© At an underwater irradiator, an irradiator operator must be present at the fadility whenever the
product is moved into or out of the pool. Individuals who move the product into or out of the pool of an
underwater irradiator need not be qudified as irradiator operators, however, they must have received the
training described in 801.Q.18(f) and (g). Static irradiations may be performed without a person present
a the facility.

801.0.26 Entering and L eaving the Radiation Room.

@ Upon first entering the radiation room of a panoramic irradiator after an irradiation, the irradiator
operator shdl use a survey meter to determine that the source has returned to its fully shielded position.
The operator shdl check the functioning of the survey meter with aradiation check source prior to entry.

(b) Before exiting from and locking the door to the radiation room of a panoramic irradiator prior to
aplanned irradiation, the irradiator operator shall:

@ Visudly ingpect the entire radiaion room to verify that no one eseisinit; and
2 Activate a contral in the radiation room that permits the sources to be moved from the
shidded postion only if the door to the radiationroomis locked within a preset time after

Setting the control.
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(© During a power falure, the areaaround the pool of an underwater irradiator may not be entered
without usng an operable and calibrated radiation survey meter unlessthe over-the-pool monitor required
by 801.Q.11(b) is operating with backup power.

801.Q.27 lrradiation of Explosive or Flammable Materids.

@ Irradiation of explosve materid is prohibited unless the licensee has received prior written
authorizationfromthe Agency. Authorization will not be granted unless the licensee candemondtrate that
detonation of the explosve would not rupture the seal ed sources, injure personnd, damage safety systems,
or cause radiation overexposures of personnel.

(b) Irradiation of more than smal quantities of flammable materid (flash point below 140°F) is
prohibited in panoramic irradiators unless the licensee has received prior written authorization from the
Agency. Aduthorization will not be granted unless the licensee can demondirate that afirein the radiation
room could be controlled without damage to sealed sources or safety sysems and without radiation
overexposures of personnd.

801.Q.28 Records and Retention Periods. The licensee shdl maintain the following records a the
irradiator for the periods specified.

@ A copy of the license, license conditions, documentsincorporated into alicenseby reference, and
amendments thereto until superseded by new documents or until the Agency terminates the license for
documents not superseded.

(b) Recordsof eachindividua's training, tests, and safety reviews provided to meet the requirements
of 801.Q.18(a), (b), (¢), (d) ,(f), and (g) until three years after the individua terminates work.

(© Records of the annud evauations of the safety performance of irradiator operators required by
801.Q.18(e) for three years after the evaluation.

(d) A copy of the current operating and emergency proceduresrequired by 801.Q.19. until superseded
or the Agency terminates the license. Records of the radiation safety officer's review and approval of
changesinprocedures asrequired by 801.Q.19(c)(3). retained for threeyearsfromthe date of the change.
(e Personnel dosmeter results required by 801.Q.20 until the Agency terminates the license.

@ Records of radiation surveys required by 801.Q.21 for three years from the date of the survey.
()] Records of radiation survey meter cdibrations required by 801.Q.21 and pool water conductivity
meter cdibrations required by 801.Q.24(b) until three years from the date of calibration.
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(h) Records of the results of leak tests required by 801.Q.22(a) and the results of contamination
checks required by 801.Q.22(b) for three years from the date of each test.

0] Records of ingpection and maintenance checks required by 801.Q.23. for three years.

()] Records of mgjor mafunctions, sgnificant defects, operating difficultiesor irregularities, and magor
operating problems that involve required radiation safety equipment for three years after repairs are
completed.

(k) Records of the receipt, transfer and disposdl, of dl licensed sealed sourcesasrequired by 801.A.4
and 801.C.40.

()] Records on the design checks required by 801.Q.16 and the construction control checks as
required by 801.Q.17 until the licenseisterminated. The records must besigned and dated. Thetitle or
qualification of the person sgning must be included.

(m  Recordsrelaed to decommissioning of the irradiator as required by 801.C.25(g).

801.Q.29 Reports.

@ In addition to the reporting requirements in other sections of these regulations, the licensee shal
report the following events if not reported under other sections of these regulations:

@ Source stuck in an unshielded position.

2 Any fire or exploson in aradiation room.

3 Damage to the source racks.

4 Failure of the cable or drive mechanism used to move the source racks.

) Inoperability of the access control system.

(6) Detection of radiation source by the product exit monitor.

) Detection of radioactive contamination attributable to licensed radioactive materid.
(8 Structurd damage to the pool liner or walls.

9 Abnormal water loss or leakage from the source storage pooal.
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(10)  Poal water conductivity exceeding 100 microsiemens per centimeter.

(b) The report must include a telephone report within 24 hoursas described in 801.A.7(d)(1), and a
written report within 30 days as described in 801.A.7(d)(2).
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